The metabolism of tris- and tetraphosphates of inositol by 5-phosphomonoesterase and 3-kinase enzymes.
Phospholipase C cleaves phosphatidylinositol 4,5-bisphosphate to form both inositol 1,4,5-trisphosphate (Ins(1,4,5)P3) and inositol 1,2-cyclic 4,5-trisphosphate (cInsP3). The further metabolism of these inositol trisphosphates is determined by two enzymes: a 3-kinase and a 5-phosphomonoesterase. The first enzyme converts Ins(1,4,5)P3 to inositol 1,3,4,5-tetrakisphosphate (InsP4), while the latter forms inositol 1,4-bisphosphate and inositol 1,2-cyclic 4-bisphosphate from Ins(1,4,5)P3 and cInsP3, respectively. The current studies show that the 3-kinase is unable to phosphorylate cInsP3. Also, the 5-phosphomonoesterase hydrolyzes InsP4 with an apparent Km of 0.5-1.0 microM to form inositol 1,3,4-trisphosphate at a maximal velocity approximately 1/30 that for Ins(1,4,5)P3. The apparent affinity of the enzyme for the three substrates is InsP4 greater than Ins(1,4,5)P3 greater than cInsP3; however, the rate at which the phosphatase hydrolyzes these substrates is Ins(1,4,5)P3 greater than cInsP3 greater than InsP4. The 5-phosphomonoesterase and 3-kinase enzymes may control the levels of inositol trisphosphates in stimulated cells. The 3-kinase has a low apparent Km for Ins(1,4,5)P3 as does the 5-phosphomonoesterase for InsP4, implying that the formation and breakdown of InsP4 may proceed when both it and its precursor are present at low levels. Ins(1,4,5)P3 is utilized by both the 3-kinase and 5-phosphomonoesterase, while cInsP3 is utilized relatively poorly only by the 5-phosphomonoesterase. These findings imply that inositol cyclic trisphosphate may be metabolized slowly after its formation in stimulated cells.